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Abstract   
Objective: This study examined the relationship between reproductive characteristics and bone 
mineral density in postmenopausal women who had been referred to the menopause clinics of the 
National Population and Family Development Board and of the Hospital Kuala Lumpur from 
July 2011 to January 2012.  
Method: The participants of this study were 201 postmenopausal Malaysian women aged 45–71 
years. Some socio-demographic, life style and reproductive factors were recorded. Calcaneal 
bone mineral density was measured by quantitative ultra-sonography. Correlations of 
reproductive factors with bone mineral density were assessed by Pearson's correlation test and 
multiple regression analysis.  
Results: Age at menopause was not significantly correlated with bone mineral density, while the 
years after menopause, age at the first menstrual period, number of pregnancies and total 
lactation periods were inversely correlated with it. Among reproductive factors, only the 
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association between lactation duration and bone mineral density remained significant after 
adjusting for age, body mass index, activity, and calcium intake.  
Conclusion: The results indicated that except for prolonged total time of lactation, other 
reproductive factors were not significantly associated with bone mineral density in post-
menopausal women.   
Keywords: Bone mineral density; osteoporosis; reproductive factors; quantitative ultrasound; 
postmenopausal 
Introduction 
Osteoporosis as a chronic metabolic disease is a major global public health problem. 
Significant morbidity and mortality due to associated fractures, deteriorating the 
quality of life and financial burden, are frequent consequences of osteoporosis. This 
age-related problem mostly occurs among the elderly population (Copês, Dal Osto, 
Langer, de Vieira, da Silveira Codevilla,… Premaor, 2017; Gielen, Bergmann, 
Bruyère, Cavalier, Delanaye, …. Rozenberg, S. 2017; Lunenfeld & Stratton, 2013; Ng, 
Lau & Ko, 2017). Women, especially in the early post-menopause period are more 
susceptible to bone loss (Varacallo, 2014; Ponnapakkam, Katikaneni, Sakon, Stratford 
& Gensure, 2015). 
The elderly population is growing fast, particularly postmenopausal women, and therefore 
occurrences of osteoporosis and hip fractures are increasing (Isnoni, Murallitharam, Tajuddin, 
Purany, & Manmohan, 2012) as one in two postmenopausal women and one in five older men 
are at risk for an osteoporosis-related fracture ( Lunenfeld and Stratton, 2013). In Malaysia, in 
1997, the rate of hip fracture among those at least 50 years of age was 90 per 100,000 of the total 
